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Integrated Corridor Management

Introduction

This technical memorandupresentsas k et ch -1 evel framework for
(ICM alonglnterstate 90 [ - )9abe AddamBlemorial Tollwayfrom Hoffman Estateso River Roaddil
plazain the northwest suburbs of Chicag®igure ). In addition tothe I-90 corridor operated by the
lllinois Tollwayother key transportation facilities in the corridor inclutlensit systems operated by
Metra andPaceand regional arteriasystems managed by local jurisdictions along 86 torridot

Operatorsof these facilities are key stakeholders in the ICM framework discussed in this document.

Thepurpose ofthe framework igo illustrateon a very high levélow ICM ould functionin the Chicago
metropolitan areaif implemented and how the regiots transportation agenciesnd their respective
systemsawvouldinterface,communicate and operate in a coordinated mannérhe next stegs to
expand the framework to aoncept for operatinsfor the Integrated Corridor Management Systémat
will focuson the details of thesenulti-jurisdictional operating procedureand protocols under different
operational scenarias

The memorandum beggwith a description of ICM, a summary of current practj@s overview of
interfaces and information exchanges that develop tleanectivitybetweenthe varioustransportation,
operational and incident managemesystems in a regiomnda discussion offite proposed sketclevel
framework forthe 90 Jane Addamglemorial Tollwayas theillustrative corridor. The memorandum
concludes with amxample of how ICM coulthprove mobility, safety,andinformation dissemination
within the F90 corridot when thele is an incidenbn the Jane AddamBlemorial Tollway such as an
accident, and identifies next steps for deployment of I@kthough the 90 Jane AdamsMemorial
Tollwaycorridor was selected for thpurposes of atillustrative exampleyiven the existindgTS elements
and infrastructurealong the corridoran important next step will be for stakeholders ¢onfirm the

pilot corridorfor the initial deployment of ICNystemin the region.

Figure 1. 1-90 ICM Corridor
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VISION FOR THE NORTHEASTERN ILLINOIS EXPRESSWAY SYSTEM DRAFT-DELIBERATIVE MATERIALS

. _ The Joint Agency team discusgbd draft ICM framework at itmeeting
Figure 2. Overview of ICM g September 11, 2018. During the meetjagtner agenciesliscussed
Development Process o hrocesgor develpment and deployment of an ICM sgm. Figure
Shaee 0 Conce : 2 illustratesin orangethat the following framework is reflective of Phase
B pt Exploratid i i A )
& Benefits Analysis 0: Concept Exploration and Benefits Analysis. The nextstepted in
greenis Phase 1: Project Planning and Concept of Operations
: : Development. Th&CM developmenprocess is dussed in greater
O oncept of Operations detail insectionProject Planning and ImplementatioBee Joint Agency
EOTERILT #6 meeting minutes and presentation for more information.

What It Is
Phase 2: System Definitio

and Design Historically each transportation agency wittthe 1-90 corridor has
handled its operations independent of other agencies operating along
T the corridor! ICM is the integratednd coordinatedperationof
Development and existingfreeway, transit, arteriabystemsincidentmanagement
Implementation maintenanceand parking systemsithin a corridor usingntelligent
Transportation SystefiTS infrastructure fault-tolerant
Phase 4: Validation, communicationsystemsandadvanced decision support systerts,
R L manage a corridor as@ordinatedsystem rather than the management
of the individualocalizedtransportation networkssystems(for
example transit, arterials,freeways incident/security etc.). The goal of
Phase 5: System the ICMsystemis to coordinate monitor, and managenultiple
Retirement/Replacement . . .
transportationnetworks and respective operation management systems
Source: Summarized froBystems  @crosgurisdictionswithin a corridor, withthe objective of operating
F”gif‘ee”“g Guidebook for these individuatransportation networks as eoordinatedunit, to
ntelligent Transportation Systems | o X
improve mobility safety, operationsand support a connecteahd
integratedtransportationsystem. A successful implemertian of ICM
requires a reatime systemstatusof the entire networkacrossall mode
operations and interconnectivity between the individual systesithin
a corridor A successful ICM would also promote crossvork shifts,
modal shifts, change in time departures, and managdeoth capacity
anddemand.

ICM focuses on improving the transportation network by encouraging the efficient movement of people
and goods through institutional collaboration, proactive communication, and integration of operations
along major corridorgincluding interstates, arterials, and transit servicddrough an ICM approach,
transportation agencies manage the corridor as a multimodal system and make operational decisions
using reatime data to optimize performance across tberridor.

Current Practices

Through its ICMnitiative, the U.S. Department of Transportatiod$DOYis providing guidance to

transportation agencies in implementing ICM and creating supporting towsstandardg US 75 in

Dallas and-15 inSan Diego were selected by USD©OZA013t o be “ Pi oneer "Bemonstr afl
thenati on’ s f i Beparatelefditaresalscsundemain San Francisco on the

1A “corridor” is defined as a Ibyaexigfirglaryd fotecastex &ravel paeteong invalyng both pdo@eradd c har act
goods (FHWA 2006).

2 https://www.its.dot.gov/research_archives/icms/index.htm
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“80l ntegrated Corridor M&®i3d5integrated Cariddanagemeatn d Vi r gi
I nitiative” to apply I CM concepts to improve corr

While ICMprograms are too new to providemprehensivelata on the impacts, study modelin§ICM in
Dallas and San Diegemonstrates several expected benefits, includingregs/in person hours, fuel, mobile
emissions,@duced travel timeand cost and benefit informatigifable ). ExpectedCMbenefitsat these
two PioneeDemonstratiorSites indicategrojectedbenefit/cod ratios for combined strategies @D.1:1 to
20:1.

Table 1. Expected Annual Benefits of ICM in USDOT Demonstration Sites

San Diego Dallas
Person Hours Saved 246,000 740,000
Improvement in Travel Time Reliability 10.6% 3%
Gallons of Fuel Saved 323,000 981,000
Tons of Mobile Emissions Saved 3,100 9,400
10-Year Net Benefit $104 million $264 million
10-Year Cost $12 million $14 million
Benefit-Cost Ratio 10:1 20:1

SourcelUSDOT2017.Integrated Corridor ManagemeffCM.

TheUSDOT has developed iamplementation guide based on the successes and lessons learned thus far
in Dallas and San Diego. The guide can be found on the USDOT National Transportation Library website
at: https://rosap.ntl.bts.gov/view/dot/30929

Interfaces and Information Exchanges

As a starting point for developing th&®0 ICMsketchlevel frameworkthe project team reviewed the
Northeastern lllinois Regional Intelligent Transportation Sygt€&Architecture(CMAP 20%).
Asdiscussed in the documerd primary purpose of theroposed ICMarchitecture is tofacilitate
connectivityand operationaldata/information exchangdetweendifferent individualtransportation
systems in the region andhere appropriate, outside the region. How these systems interface with
each other is an integral part of the overdliMsystem Alist of ITS elements in the regi@nd
opportunities for interfacing elementsan be found n C MA P’ 3Intevfacbsdavetbeen defined
for each element in th@roposedarchitecturg and in some cases interface with several elemelfts
example, the IDOT District 1 Traffic Systems Center has exstipjanned interfaces witlseveral
regionall TSnetworksranging from*999 Cellular Express Ljtie County traffic management centers
arterials signatnanagement systems arfdture transit managemententers.

There are 312 different elementscludingecity, county and state traffic operations centers, transit
centers, transit vehicles, public safety dispatch centers, media outlets, and pithemtified as part of
the Northeastern lllinis Regional ITS Architecture. As indicated in the documtieegesystemsanclude
essentiallyall the existing and planned components that contribute to the regidfiShetwork.4

The project teanhasdeveloped a matrix of thexistingITS infrastructure that would support
deployment of an ICMystemin the F90 corridor(see Apendix A) The initial evaluation of thiEr'S
infrastructureencompasse@ 40mile stretch of the-B0 corridor from Randall Road in Kane County to
the Jane Byrne interchange in downtown ChicaBased oriurther review, the 1-90 Jane Addams
Memorial Tdlway between Barrington Road aritle River Road toll plazsas identifiedfor

3 http://data.cmap.illinois.gov/its_arch v30/interfaces.htm

4http://data.cmap.iIIinois.qov/its arch_v30/inventory.htm
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development of aiigh level illustrativdrameworkto depicthow anICMsystemcould function in the

Chicago metropolitan arearhrough recent capital improvement program, thigois Tollway has

deployed multiple ITS elements and supporting infrastructurdislt7-mile section of the 490 corridot
suchasthellinoiFol | way' s Smart Road (Praxfdd0BprdsBasserviggeame nt Sy S
fault tolerant fiber optt communication networknd a network of modernized, interconnected signals

on theadjacentarterial network. Theseexisting system thusffer a goodopportunity toillustrate how

the ICMsystem, built on advanced technology platforms, would integrate aciitatethese existing

ITSelementsto interface,communicateand operate in a coordinated manndrhe length of this

corridor is comparable to the USDOT pilot programs in San DiegDalfas.

I-90 Jane Addams Memorial Tollway ICM System Architecture

Figure3 illustratesa preliminaryhigh-level system architecturfor the proposedl-90 Jane Addams
Memorial TollwaylCMsystem It is composed o system cor¢hat supports continuousrad reattime

data exchange through system interfaces witlrious stakeholdesystems, ITS fieldfrastructure and
third-party entities(such asnedig) to actively manage the corridor operations and disseminate relevant
information to the system user®perators and public The figure illustates the keystakeholder
systensrelevant to the 190 corridor(highlighted in yelloy as well as new or upgraded systetinat

would optimize ICM system responalong the 190 corridor Theproposed architecturalso highlights
systems both existing and futurehat can be developed and tailored further towards aiility as a
ServicgMaaSP platform.

ThelCM system cores composedof the following

1 Acentral data hulcomponent labeled inFigure3a s “ D A T gervikgl@ddBthbackend database
of all dataprocessedhrough the coreThis data hub serves as the physical infrastructure for the
system coresupportingdata storageand application servemxecuting thesystemsoftware.

1 ADecision Support Systef@S$component labeled as such gure 3, is the key componenn
the ICMsystemoperatiors. Usingadvanced technologplatformsof artificial intelligencgAl)and
machine learningcoupled withdefined business ruledeveloped byall system stakeholds, the
DSSs supported byhe followingthree key sulsystems

- Business Process Rules Management Systgnch allows stakeholdsrpasedon inter-
jurisdictionalagreement$to actively manage and update business rules and protocols to meet
the overall gerational requirements of the ICM system.

- RealTime Simulation Subsystem calculatihg keycorridor performance metrics

- Network Prediction Subsystem providipgedicativetraffic responsedo pre-defined
operational scenarias

These core subsystems provide a comprehensive view of currenpralictedoperational
conditions of the corridor as a muislystem multimodal compositeand allowsthe DSSo

process and evaluateeaktime datainputsfrom different stakeholder system tierfaces Based
onthe evaluationsthe DS$itiates responses back to tretakeholdersystems and provides
automated changeequeststo mitigate andoptimizecorridor performanceWhile theAl and
machinelearningplatformsof the DSS allow it to evohand finetune its responses based on

past outcomes, graphical user interface mlways available to stakeholder system operators and
incident managerso interact directly with thelCM system coreallowing manuabverrides

5 Maas is essentially the next step in the progression from isolated apgramyency information and operations to a eoall/one-click/onepay
transportation network. The philosophy behind MaaS iditect people to their most appropriate mobility options, in real time, through a single,
unified trip planning and payment applicatidNgtional Center for Mobility Manageme018)

4 BI0727180019CHI
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based on established protocdis fine tuneand update the automatedesponses and
proceduresfrom the DSS.

1 ASystem Servicesomponent performingthe support functions for théCM system and specifically
the DSS componenFor example, th&®oad Asset Condition Databge®vides the equired inputs
to the DSS to consider infrastructure condition and performance when formulating responses
Similarly, theResponse Strategy Databgs®vides the DSS with the repositorythé latest
response strategies and protocdts network issue mitigatioracrosshe stakeholdejjurisdictions
andsystems, which are then continuously finened and updated by the DSS.

Asillustratedin the system architecture diagrar,s critical to affirm that the automated responses
from the ICMDSSdo not supersede thauthority of the variousstakeholdesin operating their
respectivesystemsResponsefrom the ICM/DSS areequestgo the different stakeholder systems
providingthe applicable system with recommended changespitimize caridor operationsbased on
historical and current condition§$ystem operatorsgspeciallyfor stakeholders managing sensitive
public safetyand regional traffic systems, will continue active monitoring of the relevant systems,
including the ICMand, as needed, overide ICM DSS requestad responsedn addition, theBusiness
RulesManagement system of the IC8bre is specificallytailored to accommodate agency paéis and
protocolsin its predictions andimulations, assuring individustiakeholdemprotocols and business rules
arealways adhered to in the DSS responses

The followingkey systemshavebeenpreliminaily identified tointerface withthe ICM system corm
the 1-90 corridor. Relevant stakeholdsfor each of these systems have been identified in Figure

Advanced Traffic/Transportation Management Sys{&nM$
Regional Events Management System

Regional Transit Management SystéRTMS$

Smart Parking System

Ramp Meter Information Syste(RMIJ

Weather Information System

ComputerAided DispatcliCAD

Arterial Travel Time Systefmew system

Regional Arterial Management System

Lane Closure System

Reversible Lanes Control SystéRiEVLAC

Corridor Performance Monitoring Syste(new system
Managed Lanes Control System/Congestion Pricing Systmsystem
511 Systenfnew system

E e W I T I I ]

Integrated Corridor Management Operation: Expressway Incident

Figured provides an overview of how the ICM would operate in the instance of an incident df9the
corridor. Input and response for various stakeholder systems are based on thelbgagion and
severity of theincident. It is important to note that nadll systemsnterfacing with thelCM will be
activated for every given evens an example, the Bowinglistillustrates ICMoperation for acrash on
eastbound-90 nearthe Arlington Heights Roaekit ramp and how thetakeholdes of the F90 ICM
systemwould communicateand coordinate a response to manage and mitigate the impacts of the
incident onthe network

1. Acallis made to 911 to report an incident on the expressBaged upon location, the call is routed
to Northwest Central Dispatch System (NCE&)Public Safety Access Point providing computer
aided dispatch services for many northwssburban communities, including Arlington Heiglidsie
to the incident being on the mainlin®lCDSoutes the call to Illinois State Police District 15
operators who has overall jurisdiction and incident management responsibilities on all lllinois

BI0727180019CHI 5



VISION FOR THE NORTHEASTERN ILLINOIS EXPRESSWAY SYSTEM DRAFT-DELIBERATIVE MATERIALS

Tollwayroutes. In addition, the NCBnotifies emergency services afid the instance of fatalities
the medical examiner’s office

2. Incident information data is transmitted from the CAD to the ICM Caitating the ICM system
response.As has been implementad Lake County, the information is transmitted to the ICM Core
without the need for special action by public safety telecommunicatgrslicies and procedures
are established for automatic transmittal of highway inciddatato the corridor management
system.

3. The ICM exchanges operational data witihh e T oATMSWeessagss and operational requests
are pushed out from the DSS to the ATMBident information and response procedures are
disseminated to drivers on the expresswaggantry-mounted Dynanic Message SigiDM§ and
lane control sign$LCS) This may include lane closuresyening the flex lane for either buses as
an auxiliary lane (or reserving it for use by emergency respondexggttime updates and
suggestionsind travel timedor alternate routesand modesas well as parking availability at transit
stations

- Inthe future, equests to update the ramp meterirgg a controlplan wil be passed along to via
the ATMS, reducing the rate at which traffic enters the expressway initidty of the incident
(The Expressway Vision recommeattaffic control systento a greater part of the system,
which will allow fora dynamically managed systemore responsive to traffic conditior)s

- Also in the future, dpending on the severityf the incident,maintenance units can be
dispatched to close barrier gates at selected expressway entrances

4. In the future,if a dynamic pricing system is implemented alamgexpresswayeither as managed
lanes ora managed expresswayhe DSS can regst a change to the pricing scheme to either
encourage the use of laf® for additional capacitypricing decreasgor reduce the demand for a
lane or the entire expresswdpricing increasg Updatedpricing informatiorwill be disseminated to
driversin reattime viaDMSupstream of the incident

5. Realtime operationaldata obtained frontClosedcircuit TelevisionCamerasand Vehicle Detection
Systemsn the vicinity of the incidenare exchangedetween the Regional Arterial Monitoring
System andhe ICMCore, along with travel times from the Arterial Travel Time Sys&gnal
timing plans are updated to optimize interchangexl parallel arteriatorridorsnear the incident
Arterial re-routing informationalonginterchanges near the incideate disseninated to driversvia
upstream DMS on90 and depending on the severity of the incident, driveradjacentarterial
routes are notified via arterial DM®f the incident, along with recommended alternate routes

6. Depending on the severity of the incideamd the duration(especially ithe eastboundl-90 lanes
arerequired to be shut dow) to providemultimodal travelalternatives, the ICMmay send service
change requests to thigansit management systemBRTM$ requestingtransit agency actions
includingupdated schedule and service frequenmroutesand customer notifications

7. Advisoryinformation and response procedures aatomaticallydisseminated tdravel information
sites such ag/ww.travelmdwest.comvia the Gateway Traveler Information Systémough its
interface with the ICM. Similar advisory notificaticaare also available to the media through the
Gateway

8. Throughout steps through7 above, the Corridor Performance Monitoring Systemtiooes live
monitoringand evaluation othe overall network performance and provides the DSS with live
feedback regarding the system performance, as the incident is being managed, specifically flagging
anyspillovers. This live feedback loop allows B&®S to tweak thenedictions and response plans
thereby providingeaktime optimization.

6 BI0727180019CHI
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Integrated Corridor Management System Upgrades

Suggested Short Term Improvements

The following is a brief discussion eome ITS elementbat havebeen identified fo upgrades as part
of past studiesand system inventorie§ he next step is tdevelop a concept of operatiorisamework
for ICMsystemdeployment inthe seleced corridor, where these preliminaryecommendations can be
further evaluated andipdatedto meet the stakeholdes heedsand requirements.

General ImprovementsThe proposed general improvements are designed to address existing
communication architecture needs for collecting and storing data from each major cofTitekey
improvementsinclude the following:

1 Development andpproval of interoperability policies and procedures among the various agencies,
consistent with a concept of operations also to be developed.

1 Establishment of central communications and control for highway traffitasisystems along these
corridors akey component for the overall operation of the ICM system

1 Installation ofa physically and logically redunddiiier-optic cablenetwork, and fill in gaps in the
existingphysical fiber optimetwork between agenciedo provide a faultolerant fiberoptic
communication backboni the region

1 Enhancements to the existing ITS data storage and analysis capalilitlading but not limited to
installation ofadvancedlataanalytics for data processingndapplicablebackend system
infrastructurefor improved motorist communicatiorsnd information disseminatian

Active Traffic Managemen{ATM). ATM systenhas beerrecentlyimplemented on the-B0 Jane
Addamscor r i dor t hr o Mgvh lllinoiscaptallprogramiica nedHtiene traveler information
dissemination, based ochanging dynamic traffic conditions'he Expressway Vision proposes to extend
a variation of this traveler information system, using arterial DM®e adjacent arterial system
integratedinto the ICMGore. Improvementswill need to be prioritized based on specific needs and
goals of the arterial corridor, to support the ICM system functionalities and the requirernteimtgrove
regionaltravektime reliability and safetyExampleinclude but are not limited tothe following

9 Arterial roadside improvements, includilagterial dynamic message sigimterconnectedcentral
traffic signal control and monitoringystems

1 Improvementsat expressway access poiniscludingpossibleconsideration of expresswaguitable
control systemgor managngdemand.

1 Back office improvementsncludingcentralized data collectioand processingand advanced data
analytics platforms

Integrated Corridor Management System Cof@ne of the key initiahvestments required is
development, integration and commissionitige ICM system ae, which would serve as the foundation
of all recommended improvements to regional operations, noted herein. These include but are not
limited to:

- Decision Support Systeamd all related components noted in the system architecture
- System services and all related components noted in the system architecture

- Required interfaces with existing stakeholder systems

- Communication infrastructure and format

BI0727180019CHI 7
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lllinois Highway TraffiSignal Inventory CMAP maintains the northeastern lllinois Highway Traffic
Signal Inventory. A review of the lIllinois Highway Traffic Signal Inventory database identified that there
are additional locations where signal interconnect system would be baakfi

Figurebillustrates in red the locations of interconnected traffic signals adjacendt |
Suggested Long Term Improvements

Trip Planning/Mobility Marketplac&®ne of the longerm improvements from the initial deployment of
the ICM system is thmigration towards a mobility marketplaceg tfurther enhance the motorist
experience Improvements in this category include interface with third party and private vendors to
provide reaiftime pre-trip and intrip congestion, travel timeincident multi-modal and alternate
routing informationto the public on a subscription basis.

Staged Systenimplementation Ideally,ICM optimizes travel through a corridior reattime, by

integrating various ITS systems and automating much of the deaisidng process thdmproves
outcomes for the various modal networks within the corridor. However, the capital and infrastructure
investmentsrequired tocommissiora full ICMsystemwith all required and recommended

functionalities atone time could bechallenging for the stakeholders involvespecifically in terms of
disruptions toexisting operationaprotocols,andinter-jurisdictional agreements and policies

The modular natureof the proposed ICM architecture allows for a logical phaggutoach to
integration andmplementation. With careful consideratiand stakeholder concurrengeven initial
improvements noted hereinto existingsystems can measurably improve travelability within a
corridor. The principal focus of upfromiplementation should be on reducingter-jurisdictional
barriers to communicatioand exchang&etween stakeholders, allowing each system operator to
understand current conditions on adjacesystems and how those conditions may affect their
operations and decisiemakingprocess Once these channedsd protocolsare establishedthe more
advancedsubsystemsand components as showoan beadded and integratedver timeallowing for a
smoother transition for the agency systeaperatorsand supportingdecisionmaking processehat
maximize outcomes for theegion and thecorridor. Additionally, once stakeholders have been through
the process, the second implementation process should be easie

Alternate Locations for Initial Implementation

In northeastern lllinois, as part of the Circle Interchange Project-29® IEisenhower Environmental

Impact Statement, and Blue Line Environmental Impact Statement, IDOT worked in partnership with CTA
to address regional mobility issues. As part of this collaborative approach, the agencies identified and
implemented the following:

1 New approach for revamping parallel roads to handle construgpioase/postconstruction traffic
flow

1 New traffic managementystems/technology for corridor operations

1 Treatments for reconnecting bisected communities

I Transit service enhancements

9 Identification of funding sources and future collaboration opportunities

While the Circle Interchange Project was initiated with a $oon addressing the construction phase and
postconstruction mobility, the collaboration could serve as a foundation for building an ICM i¥2&te |
Eisenhowerorridor.

8 BI0727180019CHI
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Integrated Corridor Management as Maintenance of Traffic

Based on the recommendation$ the 1290 Eisenhower Environmental Impact StatemdéDOT

anticipates reconstructing the290 corridor between the-294/1-88 interchange and the Jane Byrne
interchange withirthe next ten years. Given the volume of traffic using this expresswayesgdgan
average AADT aipproximatelyl195,000 in 2017), a mulyiear program will have an adverse impact on
congestion and travel time reliability during construction, even with effective conventional maintenance
of traffic. While IDOT has made a poinfpigoritize alternate routes like the Kenne@xpresswagnd
StevensorExpresswaguring constructionthe localarterial network surrounding-R90 will inevitably
absorb some of the effects of constructioalated congestion. Having a strategy to effeely manage

this demand will be imperative to providing reliable travel to and from the city via the west side.

The CoolDuPage Corriddgudy evaluated the transportation network centered around 30 miles of |
290 and 488 between the west DuPage Countydadowntown Chicago, with a goal of improving multi
modal service in this area. As a result of the study, threewast arterialcorridors(along with Harlem
Avenue) were recommended for evaluatiaa smart corridors, with ITS implementation as a main
driver. These three corridorsRoosevelt Road, North Avenue, and Cerrdakd/Butterfield Road-
happen to be the three regional arterials in closest proximity runpeugllelto the Eisenhower
segment of the-R90 corridor. Tesecorridors run well indb DuPage Countyproviding vehicles with an
alternate route in advance of the construction zone beyond tB80/1-294/I-88 interchange Deploying
ITS alonghese arterialsvould allow for the prioritization of traffic displaced frorR290, while also
providing drivers on the expressway system with #i@ale information on the viability of these alternate
routes via existinglynamic message sidgmcations.

Thel-290corridor also featureseveralransit lines to serve displaced vehicléghree CTA L liseare

within two miles of the corridor (Blue, Green, and Pink), along with the two Metra lineS\{(UBNSF)

providing opportunities for travelers to change modes. Existing infrastructure like expressway dynamic
message signs and highway advisory radiogravide drivers with reaime transit information like

travel time, train frequency, route delays, and a

Thel-290Eisenhower reconstruction project presents a unique opportunity to evaluate an ICM
implementation within the region with minimal additional upfront infrastructure investment. Given that
construction activity is a planned with known operations and impactspitlevalso provide regional
stakeholders the chance testand refine ICM use inraore controlled environment than serving
primarily as an incident response system, which is subject to more variability and unpredictability.

Recommendation

As the next step in the proces$et Vision for the Northeastern lllinois Expressway System recaomsne
development ofa detailedConcept of Operationt® facilitate deployment ofntegrated Corridor
ManagementSystemin the selectedtorridor.

BI0727180019CHI 9
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Project Planning and Implementation

Thissectionprovides a highlevel overview ofhe process of developirand implementing an ICM

system. The extensive and ongoing collaboration necessary from ICM stakeholders requires a thorough
and thoudntful approach when establishing project rokasd responsibilitiesdrafting operational

documents and agreements, and constructing necessary infrastructure. Fortunately, a ndmber o
resources provide guidance for these tasks, helping stakeholders geaeItCM system that achieves

their mobility goals.

Figure 6. Vee Technical Development Model

Phase -1 Phase 0 Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
Interfacing with Concept Exploration | Project Planning and | System Definition | System Development | Validation, Operations System
Plannirg and the and Concept of Operations| and Design and Implementation and Maintenance, Retirement /
Regional Architecture| Benefits Analysis Develcpment Changes & Upgrades Replacement
Systems .
Regional Needs Concept Project Engineering Opaer::tlons Ch::ges Retirement /
Architecture Assessment Selection § Planning m:zi?negment Malierancall Uoiies Replacement
———
Concept of > System
: ——— Operations idati
Cross-Cutting Activities el Uy X
Stakeholder Involvement Systom Deployment
Requirements > S
Elicitation —— Verification
. c High-Level System
Project Management Practices Design Integration
Risk Management Subsysten W
Program Metrics Requirements P Verfication
—— Subsystem
Configuration Management Detailed Integration
Process Improvement Design  —3p Unit Testing
Decision Gates Software Coding Decision Gate
— —
Trade Studies Hardare Fabrication
Technical Reviews Life Cycle Time Line -
-~
Traceability

SourceSystems Engineeririguidebook for Intelligent Transportation Systems

Planning Process

At its core, ICMmplementationis a systemengineering processin developing the ICKlsten it is
recommended theprojectf ol | ow t he pr oc eSygseemd Eadginderirg @dabook for F H WA’
Intelligent Transportation SystefisOften referred to as the VekechnicaDevelopment Mode(Figure

6), the systems engineering life cygmcessshows the development of the technical systems and
documentation in the context of the projeplanning and implementation timelindé\s the systems

hierarchy igddesignedrom the top down (decomposition and definition) and assembled from the

bottom up (integration and r&omposition). Despite this relative complexity, the general timelfoe

project developments phased in a manner similarneost infrastructure projects- featuringconcept
exploration, project planningnd concept design, system definiti@nddesign, system development
andimplementation, and validation.

Stakeholders

A precursor to the project initiations the identification of ICM system stakeholderBhis list should not
be limited to the owner/operators of the physical facilities on which the ICM will operate. Candidates
for consideration as ICM stakeholders shouldude:

6 https://www.fhwa.dot.gov/cadiv/segb/files/segbversion3.pdf
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- Transportation agencies: state DOT, local agency (city and county) transportation and public
works departments, Federal Highway Administration, state motor carrier agencies, and toll
authorities

- Transit/multi-modal agencies: local transit (city/couty/regional), Federal Transit
Administration, paratransit operators, rail services (e.g. Amtrak), Federal Rail Administration,
port authorities, seaport authorities/terminal operators, and department of aviation or airport
authority

- Fleet operators: commecial vehicle operators (loAgaul trucking and local delivery services),
courier fleets (e.g. USPS, FedEx, UPS, etc.), and taxi companies

- Public safety agencies: law enforcement (including state police/highway patrol, county sheriff
department, city/localpolice, and transit/port police), fire departments/first responders,
emergency medical services, hazardous materials teams, 911 services, and Department of
Homeland Security/FEMA

- Travelers: commuters, residents, tourists/visitors, motorists and their paggers, transit riders,
commercial vehicle operators, and bicyclists/pedestrians

- Private sector: traffic reporting services/information service providers, local TV/radio stations,
travel demand management industry, telecommunications industry, automatishestry, and
private towing/recovery businesses

- Planning organizations: metropolitan planning organizations, council of governments, and
regional transportation planning agencies

- Activity centers. event centers (e.g. sports, concerts, festivals, cas@etos,

- Other agencies: tourismboards/visitors associations, school districts, local business
leagues/associations, local Chambers of Commerce, National Weather Service, air and water
quality coalitions, Bureau of Land Management, academia interests,unisarsities, military
(including Coast Guard), and US Army Corps of Engineers

- Other agency departments: information technology, planning, telecommunications, and
legal/contracts

This list, while not exhaustive, represents those with a vested interesgional mobility From this
group,a governance structure for the project should be established, to guide the project through the
planning and implementation process.

Agreements

Key b the development of the IClglystemare theagreementsetween stakeholders, governing the
protocols forcooperationand exchange betweeaf the entities in their effort to improve corridor
mobility. The agreements should cover the following topics:

9 Participants and Geographic Coverage: An agreement must ideify each party to the agreement
and the geographic area it covers. The number of parties to an agreement varies according to
limitations established by state law, the purpose of the agreement, and the geographic area
involved.

91 Purpose, Need, and Authority: The purpose and need sectiontbé agreement should indicate the
activity or activities to be handled through the agreement, any standards that the activity should
meet, and any exceptions to those standards. Statutes and regulations appropriate to the
agreement should be cited.

1 Roles and Responsibilities: The discussion of roles and responsibilities is often the lengthiest and
most detailed part of a cooperative agreement. However, the level of detail varies depeardthg
subject of the agreement.

9 Adoption, Duration, Amendment, and Termination: This element may include such information as
the effective date, the period covered by the agreement measured in time or completion, terms for
renewal or amendment, and termination requirements.

BI0727180019CHI 11
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1 Funding and Financial Arrangements: A crucial element of any agreement that involves shared
financial obligations is a detailed statement about which party (or parties) is responsible for bearing
the cost of various portions of the agreement. Such arrangements mayreass personnel,
service, funds, equipment, property, or facilities.

1 Appendices: Corridor management agreements are often accompanied by appendices that contain
management plans or other technical supporting documents. One potential benefit of separating
agreements from technical support documents is that it enables authors to negotiate specific details
of an agreement or plan separately in small groups or committees. Then, the detailed plan may be
adopted as a separate document or appendix to an agreerngatigh one of the methods as
described, such as a resolution, MOU, or intergovernmental agreement.

Agreements between agencies can take many forms, such as a resolution, a memorandum of
understanding (MOU), intergovernmental agreement, or some combinatfdhese methods. In
Integrated Corridor Management, Phase Concept Development and Foundational Resedhelse
agreementsare defined as follows:

1 Aresolution can be generally defined as the formal expression of an opinion or the will of a
governirg body on a given policy at a particular point in time. As such, resolutions are not legally
binding and are subject to change. However, a resolution in support of corridor management may
serve as an initial step toward a more formal and legally bindiopemtive agreement.

1 Amemorandum of understanding (MOU) goes beyond a resolution to document the desire of
involved parties to engage in a particular course of action. For corridor management, an MOU is
generally used to define roles and responsibilibéparticipating entities, as well as to establish
common direction on a particular course of action. An MOU could serve as an intermediate step
toward more extensive cooperation or it may be the only form of declaration in those places where
a more formabr binding agreement cannot be attained or is not necessary given the ICM
approaches to be deployed.

1 Anintergovernmental agreement (IGA)may be defi ned as a | egal pact
between two or more units of government, in which the partbesmitract for or agree on the
performance of a specific activity through eithe
tantamount to contracts, intergovernmental agreements work best when responsibilities, financial
obligations, and procedures adetailed. They also are the most binding, from a legal perspective.

Whendevelopingthe framewaorkfor the project description and project governanitameworkfor the
ICMsystemdeployment it is recommended that stakeholders enter imMemorandum of

Understanding (MOU) as the preliminary agreement in lieu of #8BA The less formal MOU would

permit stakeholders to develop the project’'s goal
intergovernmental agreementAs identified in the Appendi ofElements of Business Rules and

Decision Support Systems within Integrated Corridor Management: Understanding the Intersection of

These Three Componetite MOUserves the following purposes

Confirm support from all project partners, particularlgdd support for expresswdy Selements
Articulate key operations and maintenance principles for continuing project development
Clarify ownershipgperations and maintenan¢c@nd management responsibilities

Clarify the distribution of costs and funding soess

Outline the framework for multagency cooperation, collaboration, and conflict resolution
Identify which Smart Corridaystem and elementwill be part of the ICM project

Signify the ongoing commitment of the project partners to deliver the pragact make it a success

= =4 = =4 -8 -8 =9

Oncestakeholderdhavedefined and desigedthe ICM system to the satisfaction of each paftymal
intergovernmental agreements based on the terms developed under the MOU would provide the

12 BI0727180019CHI



DRAFT-DELIBERATIVE MATERIALS VISION FOR THE NORTHEASTERN ILLINOIS EXPRESSWAY SYSTEM

stakeholders with a legal structure fdefiningroles and responsibilities. Tiper o j I64s)niaygtake
one of several forms based stakeholdemeeds—a single agreemertietween all partieso govern the
entirety of the project, a series of twparty agreementbetween stakeholders, or series of
agreements between select #taholders for specifiaspects of theroject. Howeverthe simplest
approachpracticableis recommendedvhen developing agreementas the legal process fanIGA
approval may take upwards of 12 montfSCHRP Symesis 337Cooperative Agreements for Corridor
Management identifies the state of current practice in developing and implementing cooperative
agreements for corridor management, elements of such agreements, and best practices or lessons
learned.

Documentation

Based on gui dabtements 6f BusinessiRHl&¥ Arid ecision Support Systems within
Integrated Corridor Management: Understanding the Intersection of These Three Compadhents
following documentation is recommended for ICM implementation.

Todesignthe project:

91 Project Report: Defines the purpose and need for the project, identifies the alternative selected,
describes how that alternativeas decided upon, and describes how consensus was reached
among stakeholders.

1 Environmental Document: For a capital project to proceed, it must receive official federatesta
and environmental approvaks well as consensus from all the stakeholders and the public.

9 Corridor Systems Management Plan (CSMP): Overall corridor operational conditions, existing
and future conditions, list duture projects, and recommendations.

9 Concept of Operations Report (Con Ops): Concepbperationsfor the proposed systenmcluding
useroriented operdional needs andequirements,operationaldescriptions system overview
includingoperational and support environment, operationaiquirements, typical operational
scenarios based on the requirements asdmmary ofresponse protocols anidnpacts.

9 Traffic Operations Analysis Report (TOAR): Existing traffic conditions, propodalternatiwes,
traffic forecasts, modelingesults.

Togovernthe implementation of the projeatliscussed herein:

1 Project Implementation Plan: Document identifying the staging and commissioning of é@ah
project element

9 Operations and Maintenance (O&M) Plan: Operational scenarios and cost of operations,
lifecyclemaintenanceand managementostfor eachsubsystenalong the corridoproposed to
be interfacing and integrated into the ICM

9 Incident Response Plan (IRP): Overall incident response plan thatfthes various incident
scenarios and cedures fomanaging traffic congestion during incidents, including signal flush
plans.

1 System Integration Plan: Specifies the procedures, methods and strategies to implement the
required project elements baseah project documents and system requirements.

i Configuration Management Plan: Details the process to establish and maintain the irtggmnd
control of software andhardware products.

9 Outreach Plan: Outlines strategies to disseminate periodic projefbrmation and updates to
various stakeholders.

7 https://ops.fhwa.dot.gov/publications/fhwahop17027/app _c.htm
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Funding Opportunities

In the past, the USDOT has awarded ICM grants to highly congested urban areas to expamd real
traveler information. In 2015, $2.6 million was awarded to 13 cities to combine nuraénfarmation
technologies and redlme travel information from highway, rail, and transit operatiosdditionally,

the ICM system pilot project may be a good candidate for the Congestion Mitigation and Air Quality
program (CMAQ). CMAfpovidesa flexble funding source to State and local governments for
transportation projects and programs to helpe regionmeet the requirements of the Clean Air Act.
Funding is available to reduce congestion and improve air quality for areas that do not meet the
National Ambient Air Quality Standards for ozone, carbon monoxide, or particulate matter
(nonattainment areas)

Summary

Due to jurisdictional and technical complexities, a phased approach to ICM deployment is
recommendedSome of the initial system upgrades takdsICMimplementation include

9 Priority existing system upgrades

- Physically and logically redundant fibgotic networkto support a fauktolerant communication
network between agencies and to signal systesttng key arterial corridors

- Upgrades and terconnection of traffic gnak along principal arterial corridomsithina2 to 5
mile buffer of the 190 corridor, with specific emphasis on corridors that run parallel to the
corridor, including deployment ajoordinated and centralized signal systeamtrol system
software.

9 Priority future systems

- Traffic Control System at expressway access paiteh could include enhancedmp
metering system infrastructureontrol system software.

- ICMsystem,includingthe following

A Decision Support System aali related components noted in the system architecture
A System Services and all related components noted in the system architecture

- Corridor Performance Monitoring System
- Arterial Travel Time System

Given the jurisdictional and technical complexitiesto$ tproposed system, stakeholder engagement,
communicationand clear understanding of needs, goals, visiansl objectives of théCM system is
critical to its succes#t is recommended thastakeholderoperations staff be interviewetb identify
other gaps in the existing-90 corridor ITS architecture, and to identify other needs and issues wittgn
corridorthat can be addressed towards the deployment of the ICM sysBamiiers to data sharing
both institutional and technicaland straegies to oercome the barriers, should be clearly discussed.

Taking into consideratiorne design and development of the ICM system #@numerous interface
requirements as noted herein, a strict adherence to the systems engineering approach is critical.

Followingthe establishment of project governanstéructure, keynext steswould includedevelopment
of the Concept of Operatio€onOpsjor the proposed ICM systemhich would include elements
discussed herein and key stakeholder interviews to define the systgmirements and operational
scenarios This key system engineering document should, at a minimum, document and address the
following items:

9 Exsting conditionsandsystems
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= =/ = =1

Systemstakeholders-key and related
Needs

Vision,goals,andobjectives
ICMsystemoverview

Operational andupport environment—what enhancements are required to existing systems, and
what new systems / components are required to make ICM system work

Operationalscenarios- describe what happen@vith diagram3 and who / what igesponsible for
making operational changes for a variety of different scenarios

Implementationplan—a staged approach for implementing the ICM system, budget estimates, and
whichstakeholdersare responsible for each implementation activity

Once theConept for Operationsdocument is approved, the next stepeeto develop the following:

T
T
1

Policies and integovernmental agreements
System Requirement Specifications document

Interface Control doument to define the various system interfaces depicted in ffstesn
architecture

Staged implementation plan
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